The influence of acute overdistension on rat bladder function and DNA synthesis.
Prolonged micturition problems are often encountered after long-term bladder overdistension caused by urinary retention. In animal studies, damage to the bladder wall innervation has been found following overdistension. Experimentally, acute overdistension has also been implicated in the pathogenesis of the response to partial outlet obstruction. In the present study we investigated the influence of overdistension on micturition volume and frequency, on in vitro bladder function using the whole bladder model and on 3H-thymidine uptake, localization and DNA synthesis. Overdistension was induced for 3 hours by forced diuresis and balloon obstruction. Another group of rats was catheterized for 3 hours but received no diuretic, nor was the balloon inflated. An additional group of controls was neither anesthetized nor catheterized. Overdistension caused a gradual increase in bladder mass which was maximal at 7 days. During the first 24 hours following overdistension, the frequency of micturition decreased, but normalized thereafter. A progressive decrease in the response to field stimulation was noted between 16 hours and 7 days following overdistension and remained at this level until 21 days. There were, however, no significant differences in the responses to carbachol, ATP and KCl. There was a 30% reduction in the ability of field stimulation to empty the bladder 16 hours after overdistension, but no impairment of the emptying ability of carbachol. Overdistension was followed by a significant increase in 3H-thymidine uptake, which was maximal at 2 days. 3H-thymidine labelling increased rapidly after overdistension and was maximal within 16 hours in the urothelium. In smooth muscle, connective tissue and lamina propria, maximal labelling occurred at 2 days. Catheterization alone caused a mild distension which was associated with a small, but statistically significant, increase in 3H-thymidine incorporation into DNA within 16 hours. The labelling was located primarily in the urothelium. Overdistension causes a proliferative reaction within the bladder wall. Its initial effects occur within the urothelium, and the later involvement of the subendothelial smooth muscle and connective tissue is directly proportional to the degree of bladder distension. Three weeks following overdistension, the bladder's functional state was not completely recovered, although the urinary bladder was found to have a good capacity to adapt and compensate for the stress-induced changes caused by overdistension. It is, therefore, clear that overdistension may have long-lasting effects on the bladder.